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1 - Methane (CH 4 ) is burned with stoichiometric 
amount of air during a combustion process. Assuming com- 
plete combustion, determine the air-fuel and fuel-air ratios. 

2- Propane (C^H S ) is burned with 75 percent excess air 
during a combustion process. Assuming complete combus- 
tion. determine the air-fuel ratio. Ans: 27.5 kg air/kg fuel 

3- Acetylene (C 2 H 2 ) is burned with stoichiometric 
amount of air during a combustion process. Assuming com- 
plete combustion, determine the air-fuel ratio on a mass and 
on a mole basis. 

4 . One kmol of ethane (C 2 H 6 ) is burned with an 
unknown amount of air during a combustion process. An 
analysis of the combustion products reveals that the combus- 
tion is complete, and there are 3 kmol of free 0 2 in the prod- 
ucts. Determine (a) the air-fuel ratio and ( b ) the percentage 
of theoretical air used during this process. 


5- Benzene gas (C 6 H 6 ) at 25°C is burned during a 
steady-flow combustion process with 95 percent theoretical 
air that enters the combustion chamber at 25°C. All the 
hydrogen in the fuel burns to H 2 0, but part of the carbon 
burns to CO. If the products leave at 1000 K, determine 
(f?) the mole fraction of the CO in the products and ( b ) the 
heat transfer from the combustion chamber during this 
process. Ans. 2.1% , 2,1 1 2,800 kj/kmol benzene 

6 - Diesel fuel (C 12 H 26 ) at 25 °C is burned in a steady- 
flow combustion chamber with 20 percent excess air that also 
enters at 25 °C. The products leave the combustion chamber 
at 500 K. Assuming combustion is complete, determine the 
required mass flow rate of the diesel fuel to supply heat at a 
rate of 2000 kJ/s. Ans: 49.5 g/s 


7- Acetylene gas (C a H 2 ) at 25 V C is burned during a 
steady-flow combustion process w ith 30 percent excess air at 
27 °C. It is observed that 75.000 kJ of heat is being lost from 
the combustion chamber to the surroundings per kmol of 
acetylene. Assuming combustion is complete, determine the 
exit temperature of the product gases. Ans:2301 K 

8- An adiabatic constant-volume tank contains a mix- 
ture of 1 kmol of hydrogen (H 2 ) gas and the stoichiometric 
amount of air at 25°C and 1 atm. The contents of the tank are 
now ignited. Assuming complete combustion, determine the 
final temperature in the tank. 

9- Propane gas (C 3 H 8 ) enters a steady -flow combustion 
chamber at 1 atm and 25° C and is burned w ith air that enters 
the combustion chamber at the same state. Determine the adi- 
abatic flame temperature for (a) complete combustion w'ith 
100 percent theoretical air, (fr) complete combustion with 300 
percent theoretical air, and (c) incomplete combustion (some 
CO in the products) with 95 percent theoretical air. 

1 0- Determine the highest possible temperature that can 
be obtained when liquid gasoline (assumed C 8 H J8 ) at 25 °C is 
burned steadily with air at 25°C and 1 atm. What would your 
answer be if puie oxygen at 25°C were used to burn the fuel 
instead of air? 


